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(57)Abstract: 

PROBLEM TO BE SOLVED: To regenerate, circulate, 
recycle and use an absorbent and to use by-product 
effectively by precipitating the synthetic compd. formed 
by the neutralization of the absorbent for removing the 
harmful gas in waste gas and the harmful gas and by 
decomposing by heating and electrolyzing the 
precipitate. 

SOLUTION: In the means in which salt is used as the 
starting material of the absorbent, and the sodium 
hydroxide raw soln. obtained by electrolysis is used 
effectively to the pH 13 adjusting absorbent soln. at the 
time of initial soln. rising for a by-product and the soln. 

for rep enishmg, and the synthetic compd. formed by the ; 1 mmm^*r^ 
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removed is precipitated, decomposed by heating and — 
electrolyzed and a strongly basic alkali component of > «*• 
pH 13.5 is converted to regenerated circulating 
absorbing soln. and the soln. is circulated, recycled and 
used repeatedly, and the lost regenerated circulating 
absorbing soln. is replenished with the soln. for replenishing, and a by-product starting material 
generated at the time of thermal decomposition and a by-product starting material generated at 
the time of the electrolysis are absorbed in the soln. for a by-product, the effective use of the 
by-product is executed by absorbing the residual C02 after removing the harmful gas in the 
waste gas in the soln. for the by-product 
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2, ©12. &.ffi,m*m* b y oa (NaHso, ) + 

1 3. KttMRth yOA (NaHCOs ) SCflffl*:*- 
HJOA (NaNO, ) +«Kth'J'?A (Na 2 SO 
4 ) p H 5 ~ 6 ©4>ttS/HfeS©4^SS ?^Wfc^ 

o 



+ H: 



o 



+ H 2 O 
H 2 O 



2NaOH+S0 2 — Na, SO, 
Na, SO, +H 2 0^2NaHSO s 

2) C0 2 SJE£: 2NaOH + CO s — Na 2 CO, +H = 

Na 2 CO, +H 2 O+COt -2NaHCO s 

3) NO Sic. NO+-1/20, —NO, 

2NaOH+2NO z -NaNO, + N a N O s 

NO, +NO+2NaOH— 2NaNO, 
Na, SO, +1/20, -Na, SO. 
T 

3) ssith'^A. mmi-y- yoAi 00-2 oo-c 

[0 026] ilKfc^-C, 18. (^AfflfciKS'J) tt 1 
7 . (S&£®JKffU) ©ft«MMKT?fSfc. 1 5 . 
h<J-)A(Na, SO, ) +16. iStf'JW (N 
a 2 CO, ) SaTS^^h 'J OA (NaNO, ) +m& 
th'J^A (Na, SO« ) pH8. 7fg^©^*T;L- 
40 iJ y l£#©£j?5t3 n/c-^^ b^^r^iC U«»*tf 
5. SJBK<toT7K{k©I^*>OH «c«*lft*6. ¥ 

ftpHi 3 . 5 ti±©^isar^>!7 y 1 8 . 

[0 027 ] &*5, TtB©^^«#XI&*5R<iJtfWtgE 



4) so, So 

[0 02 5]il(Ctol>T, 14. (^SOKiRSiJ) « 1 
2. 13. MiMtf-'J^A (NaNO, ) +«it 
M;0A (Na, S0 4 ) © P H 5 ~ 6 ©t£1&&/§i& 
S©^3*ifc£fiMb£*J©#fttHSl*. 10 0-200 
•C«Ht?ftU»»l»*<f 5. 12. ttl 5. ffiSKI^ h y 
OA (Na, SO, ) + 1 3. t* 1 6. mmi- h 'J OA 

(Na, CO, ) SEWSM* h y OA (NaNO, ) + 
fift^hyOA (Na 2 S0 4 ) pH8. 7M©S1 

7**'j >&»©£>& ^ titc&mt&m 17. ( ins® nx 

ffJ) t. SO, (SJiS^M**) CO, mtmiBM) £ 

{cjjn^^^ns. co, (®iixS'Mf4) « 1 7 . <m 

ffiRJDOW) ©S£«8S«iR?§^. JjQ&#»S©<b^J5J£ 

«Tfe©« 9 . 

1) 2N aHSO, -Na, SO, +H 2 O+SO, 
T 

2) 2NaHCO, — Na 2 CO, +H 2 O + CO, 



(6) 



l)&2£2llft IN. l0 0ralOpHStf1|*?««>pHltR 



mm 2 0 0 0 - 2 9 6 3 1 1 
10 





aborts* 


fBSfe 




5CJE<D P H 


P H 

4* AS f& 


P H 


1 


N a O H 


1 


4 0 


14. 15 






2 


N a H S O , 


2 


10 4 


4 . 2 9 


4 . 8 0 


11. 9 


3 


N a z SO, 


2 


12 6 


10. 00 


13.38 


33. 8J6 


4 


N a 2 SO, 


2 


14 2 


6 . 19 


13. 7 8 


12 2. 6 % 


6 


N a 2 S 2 O , 


2 


19 0 


3 . 9 4 


5.98 


5 1. 1% 


6 


NaHCO, 


2 


8 4 


8.9 3 


9. 0 1 


0. 9 K 


8 


N a 2 C O i 


2 


10 6 


12. 2 9 


13.39 


8. 9 % 


9 


N a N O , 


2 


8 5 


6. 2 8 


13. 72 


118. 4 % 



[0 02 8] HlKJs^r, 10. (f&0©i&tfPJ) "Cgf 
#Xtt>©SOxRD>'O z , NOx<t*$Jtft4L£l£;*n 
fc«EM^ h (Na 2 SO, ) . IBSh'JfA (N 

aNO a ) f©£Ift)iSft^J, PH6. 2©4Jtt^ 
fe. SStWKSUM. NO, , S04 2 , OH -O z 
TiNa, H' — »H 2 T ©mjgJglt.T'glft&^n^P 

h i 3 . 7 mmmsMr )\>*> y ss^c i 8 . ( 

JRS8) XlKt'J^A, ssk^- h y?A©5g 20 04)5% 

Wlt-Y WpH 1 3. 7fiu* 1. 



[0 029] 1 ) TlefJ®iRS'J©SOx, NOx, CO 

tr. -.mmmum (NaHso, ) 70%, ( n a h 

CO, ) 15%. (N a NOs > 5%, (Na 2 S 

(Na, S 2 0 6 ) 5%©1N. 100m 





ftlKI^^^P h 




f5W& P H 


mmxm/nM&v h 




4. 8 


8. 6 


13.6 


5 8. 1 & 




6. 1 


8. 3 


13.7 


6 5. 0 & 


a© a 


5. 6 


8. 7 


13. 5 


5 5. 1 % 




6. 3 


8. 1 


13.7 


6 9. 1 % 



[0030] 2 ) Tuwsmtsm. mm-r h y * >^w*s*?:-it*rm-r. <«fsk JJSiWHi! 

(NaNOa ) SIB^ h 'J (Na 2 SO, ) ©*ft? 30 ffl) . 





^ {ft 


N a N O i 


XJfffft 




tttttt 4 tel 




m g / L 


0. 1*X 


3 9 


2 4 0 0 0 


2 7 0 0 0 




m g / L 


6 5 0 0 


6 5 0 0 


5 4 0 0 


2 3 0 0 0 




m g / L 


0, 1*W 


0. 1*« 


0. 16 


0. 1 8 




m g / L 


7 8 0 0 0 


7 10 0 0 


2 10 0 0 


3 10 0 0 






p am. 

N a a S O < 




R4K& 






m g / L 


9 10 0 0 


1 5 0 0 0 


2 4 0 0 0 


2 7 0 0 0 




m g / L 


3 6 7 0 0 


6 5 0 0 


5 4 0 0 


2 3 0 0 0 


ft 


m g / L 


0. 1 


0. 1** 


0. 16 


0. 1 8 




m g / L 


0. 


6 6 0 0 


2 10 0 0 


3 10 0 0 



[0 0 3 1 ] H HCteivt\ 19. (gf-bBMXflJ) » % 
1 8 . (!S/n®i&#J) 0«Br»fc¥*3P H 1 3 . 5 « 
±©5W»atT;U*UJa»*«^*©SOx (9 0 
%) , NOx (15%) C0 2 (2 0%) *4EllSgft* 



50 



iMWl7>f>4Il, 9. <*=rjI»W> KR*. 
[0 03 2] incfcl>t, 19. (SF-tSRiRffJ) K» 

[003 31 S1 tCfcl^T, 2 0 . Sllft 1 ) tt 1 . 



(7) 

11 

3. tM^#* (C 1 2 ) 4. (H 2 ) £<t£Jja 

&u fc&rtzzm^L. mt*m (hcd k^j* 

SL 2 1. ©J*«5- igMCC, 7. &M42jffl?§i8M£HC. 
3. i6*#* (C 1 z ) **A. fiSffi^SEtCL. 2 3. 

is ( n a c i > wxnzsmmt. 2 2 . aasajRi**- 
h <;oa <Nac 1 o) m&D&immtT*. 

[0034] ai «C*»l»T, 2 4 . W\fflfo2 ) tt. 1 
5. ©SSSK^ h 'J0A+S0 2 (WMS&tim&) *, 2 
5. S0 2 JSM4«c. 7. M^AHgiKlfflRtCSOa 10 
4X3 fiSfa^®Cc LflD&. 2 7 . ffi56K^- I- 'J OA 

(Na 2 SO, ) S0 2 MjgftfcSBMb** 

^OAftfcgl (V, O, ) »LSO a {CBMfc8L 2 6. 
$fS& (H 2 SO< ) SJiS^tC. 1 2. ffiWHTkJR^-h'J 
OA (NaHSO, ) WBlft^WISftffi-e^Wfra. 2 

8. mm* \- 'J oa, 29, jg^^ h y^A^eDiystft 
c o o 3 5 ] m i tcfcivc, 3 o . m&$a3 ) 

i£©SOx (9 0%) , NOx (15%) CO, (20 
%) m*®^ gf**^C0giaCO 2 Sr. 3 6&c6«ttE* 20 
fefe^-C. NO?:9 5%t(±ii > 7. M£«Jft&iKJR& 
tcKJtX. ttjHttS«©«M*Sl.^ h 'JO A£}JDi&. 3 1 . 
©KlCfl^H^- h l) O Agijg!f25£f#£*2>iffi*£. 
[0036] 

[0 0 3 7 ] *^©©«KSiJl*'C*>©*SScD{b^!l. 
$flitttt (NaC 1 ) «r (*g— ©43tfr'JJgi*4) Na 

(^Itl-'^A) £S(C, NO, - . S 

O* 2 • , OH' — 0 2 T iNa, H' ->H 2 T 30 

[oo38] mt. •mm-emcfcmt-r v y o Ajg?g 
( n a o h > i . mmmvz$-%±im 

ffl. ©iix^o^ffl, 2. ^mmmm-i&mmmm. 3. 

[0 0 3 9 ] ©JR^vScDpH 1 3ffi^l)IS(*. SOx 



#^1 2000-29631 1 
12 

(90%), NOx (15%), C0 2 (20%) m<D 

[0040] ©iKsij^tFfaii. 
WftMv>%}&z&#>mm®>ijm s o 2 , co 2 , oxtt 

[0 04 1 ] gf*'^4i©C0 2 €RiDtigiKtciRa. "RiR 

««*iirt»»»a. -cwKJWtcfwiffl 

*fT5»*. 1~ 'J^A (Na 2 CO, ) . 

[0 042] ftlMKiOt. WWtf^fcSMRb/c® 
ffftiiJg^iK^JiSJg^JSf* (SO,, ) CR 
4KfigMf4 (CO, ) #S!§. «&*W»&*5. 

[0 043] ©l|X?£?&©^&«®. TJU* 'J ©*flJ&i£ 

<t£M*. Wffi LJB«l»»a. SSTCpHI 3. 5JBLt 
[0044] CRlftigj&tt. -( >*>6>— tfWSMcgf 

[0045] sj^ 1 ) t& (RjRffliKa) ©sfts-e#£3i 

(CI, ) £7jc5K#X (H 2 ) Mm®im 
f4rt»e>»&nSSJ*W, 1. 2. &ffi£3t®tf-h 

•;^A^©w^iffJffl?A*. 

[0046] mmwi2) iJHi^iscso, . co 2 
mssjmiw* hnhtiz mm® . 1 . so, jm. 2 . 

SSK. (H, S0 4 ) . 3. MthVf A (Na, 

so, ) 4. mmi-vv*^ 5. iKth^Af© 

[0 0 4 7 ] §UB^3) »^*(D*f^XSOx, N 
Ox. CO, BU toffir§tt^«!i«-C' 9 5 9<JN« 

a. isco, £ (ff*-tRHx#j) *«{fc+ h 

a 2 co, ) mm®immm®i&£co 2 ^\mmn 

[0048] 
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[H©S#&Di«] 



1 (SI-!»«KffM&) i (NaC 1 ) 

2 mm 

3 s»r#fe^. (c 1 2 ) 

4 HS?-C2&£. (H 2 ) 

5 (fll-RiRJW) *lHfc* h »; ^AjgjSJS-M 

7 

8 w&tmyiw.®m 

9 (^=©iR»)) (^-PSiRS'J) *^b^- h 

P H 1 3 6Cim^^»R^[ 
1 0 (.mWWMM) SOx(90%).NOx(15 



%) , C0 2 (2 0%) ¥R«I»£. Hp H5-6© 

1 2 mww&ffl) waffliC9ffi«M**^ h y^A (n 

aHSO s ) 

40 13 (^raORJRSiJ) «f WWOR»*«^ h y A ( N a 
HCO, ) 

15 («QRiRjn) EWffltf-hySA (Na z SO, ) 
iS0 2 (BJ£«jKW) 

1 6 (mra®4X?fiJ> h y?A (Na 2 CO a ) t 

C0 2 (©H3??f"JM*4) 

17 (^hrjrsii) mm^mk<oi>H8. im&vi&m 
rji/*y^©^sti/c^^b^xti. ©nxiSij. s 

50 1 8 (lUEWRjW) MMX'&rcpH 1 3. 5W±©aS 
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15 

1 9 (JBAWRfcl) MM-CWc P H 1 3 . 5«±©*tt 2 5 

stji/*'jj*»*. phi 3fra«:9i»LA:«iR««x 26 

tt. W£««HRiK»* 2 7 

2 0 1 ) (JH-HMWWH) S (NaC 1) 3 2 8 
IBB$<DSiJS^©^* 2 9 
2 1 Mgft (HC 1 ) 3 0 
2 2 MMb. ^ffi**»^ h'^A (NaCIO) 3 1 
2 3 BJ£tt. (NaC 1 ) WRffiffiUm * 



^2 00 0-2 9 6 3 1 1 
16 

nsn. so 2 

MBM. 5ft® (H, SO, ) 

mam. ffiaw^-hyfA (Na, so 3 > 

M£tt. WSW-h'JSA (Na, SO, ) 
M&0!. m&? b'JVJ* (Na, NOa ) 
»&ft3) »#*lJ©J8ISCO, HiR 
M&fft. gBtMJW (Na, CO, ) 



1 ) 



i. 

2 
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9 
1 0 



1 A 

1 5 
1 6 



1 S 
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1 
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J 7 . H£*E*t*ea 

* ^ 8. *Anj««c*» 



pHl 3P»»««»tt CNaOH) 
i i 

5i* 20K 16* 2 OK 

pHl 3M^***«-e»***v* 

1 2. «M*«f HI** CN- lUJO, 
i|»ffc»/'a** PH9 - 6£fe(ft6*d ftfcttd* 

MitA th9")i (Na, SO. ) §30 
Rf^-M;H(Nii CO,) •CO 

P H8. 7^*tf>ft***ifc6tt«i^* 

C*-fc***l> «**p Hi 3WttKifl!fLfc — 
w*fe«*K«»tti««Bc;c> niAatt-. 

2 1. St (BCD 
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22 at*****- * v * * <x a c i o> — - 



2 4 



n««2) tMMftm*omm*t 

2 5. SO, 

2 6. 9t (H- 



BO.)- I 
2 7 F'J9i(Hi, SO,)* 

CJS -29. at^-HOA <If »N0, ) 

3 1. Kl+Mn iHai COO 
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